Measured values shown in bold used to calculate pCO2, calcite and aragonite saturation states (Ω calcite and Ω aragonite).
. Measured and estimated seawater treatment parameters for both species. Measured values shown in bold used to calculate pCO2, calcite and aragonite saturation states (Ω calcite and Ω aragonite).
Different letters indicate significant differences among treatments (P <0.05) using one-way ANOVA or Kruskal-Wallis test, and appropriate post hoc tests. Abbreviations: CW = carapace width; Sal = salinity; pCO2 = partial pressure of CO2; NKA = Na + /K + -ATPase activity. Models selected using generalised linear square models and Akaike Information Criteria (AICc) for all dependent variables (haemolymph acid-base status and osmolality, and gill NKA activities). Terms in bold are retained in the models. Abbreviations: CW = carapace width; Sal = salinity; pCO2 = partial pressure of CO2; NKA = Na + /K + -ATPase. Models selected using generalised linear square models and Akaike Information Criteria (AICc) for all dependent variables (haemolymph acid-base status and osmolality, and gill NKA activities). Terms in bold are retained in the models. Further investigation of the higher order interactions for CAc, NKAα and NHE were conducted to test for biological relevance via individual plots of all factor combinations, and by simplifying the models according to AICc criteria and LR tests. a Removed because log-likelihood ratio test not significant (alpha = 0.05) b Log-likelihood ratio test significant (alpha = 0.05) c interaction removed to explore simpler models d Could be removed from the best model (AICc for Additive + CW: pCO2 = 76.94; AICc for Additive = 77.70, LLR test not significant (alpha = 0.05)). Bold text: terms retained in the final model. Grey text & italics: terms that cannot be tested due to higher order interactions Figure S4 . Relationship between NKAα expression in the posterior gills of Carcinus maenas and body size given as carapace width in all 4 factor combinations: SW/control pCO2; SW/ elevated pCO2; DW/control pCO2; DW/elevated pCO2, where SW = seawater at a salinity of 33 and DW = dilute seawater at a salinity of 25. Gene expression shown as differences in log(CNRQ). Straight lines constructed from parameter estimates. Horizontal broken line represents the mean for baseline crabs. Overall, figure demonstrates that although the CW:Sal:pCO2 term was significant (Table S7) , the relationship between NKAα expression and carapace width is inconsistent among salinity and pCO2 treatments: simpler models were therefore explored. SW = seawater at a salinity of 33; DW = dilute seawater at a salinity of 25; CCO2 = ambient pCO2; HCO2 = elevated pCO2. Figure S5 . Relationship between CAc expression in the posterior gills of Carcinus maenas and body size given as carapace width in all 4 factor combinations: SW/control pCO2; SW/ elevated pCO2; DW/control pCO2; DW/elevated pCO2, where SW = seawater at a salinity of 33 and DW = dilute seawater at a salinity of 25. Gene expression shown as differences in log(CNRQ). Log(CNRQ) is plotted relative to the mean for baseline crabs (horizontal broken lines). Straight, solid lines represent fits of the best model (Table 2 ). Figure S6 . Two-way interactions between body size and time, and body size and salinity for NHE expression in the posterior gills of Carcinus maenas. SW = control salinity at 33, and DW = dilute seawater at 25. Time given as 1, 3, 6 and 12 sampling months. Log(CNRQ) is plotted relative to the mean for baseline crabs (horizontal broken lines). Straight, solid lines represent fits of the best model (Table 2) . Overall, body size had more of an effect on NHE expression at one and 3 months, with a decrease in NHE expression in smaller crabs in DW. (Table 2) . The fourth order interaction was significant for NKAα although the resulting increases in AICc were relatively small (<2). No terms were retained in the model after removal of this 4-way interaction. In all cases, additional simplification resulted in models with consistently lower AICc values than the complex models. a Removed because log-likelihood ratio test not significant (alpha = 0.05) b Log-likelihood ratio test significant (alpha = 0.05) c interaction removed to explore simpler models d Could be removed from the best model (AICc for pCO2 only model = 247.0; AICc without pCO2 = 247.7, LR test not significant (alpha = 0.05)). Bold text: terms retained in the final model
